Involvement of protease-activated receptor 4 in over-expression of matrix metalloproteinase 9 induced by Porphyromonas gingivalis.
Porphyromonas gingivalis, a periodontal pathogen, is epidemiologically associated with oral squamous cell carcinoma (OSCC). Matrix metalloproteinase 9 (MMP9) which degrades the extracellular matrix and basement membrane components has been implicated in invasion and metastasis of tumor cells. We previously reported that P. gingivalis promoted cellular invasion of carcinoma SAS cells, an established cell line from patients with squamous cell carcinoma of the tongue, by induction of MMP9 production via proteinase-activated receptor 2. In this study, we further examined alternative signaling pathways mediating inactive precursor of MMP9 (proMMP9) production induced by P. gingivalis in SAS cells. Following P. gingivalis infection, PAR4 mRNA expression was increased and proMMP9 production was enhanced, leading to acceleration of SAS cell invasion. Small interfering RNA knockdown of PAR4 gene abrogated both proMMP9 expression and cellular invasion induced by P. gingivalis in SAS cells. Moreover, the phosphorylation of p38 and ERK1/2 was reduced in PAR4 gene knockdown cells infected with P. gingivalis, whereas nuclear translocation of NF-kB was not inhibited. These results suggest that P. gingivalis activates PAR4 signaling pathways, leading proMMP9 over-expression and cellular invasion in OSCC cells.